Akt GSK-3 pathway as a target in genistein-induced inhibition of TRAMP prostate cancer progression toward a poorly differentiated phenotype.
Anti-proliferative properties of genistein in prostate and other cancers have been studied extensively. However, the identification of genistein targets that may mediate its chemopreventive effects in vivo requires further elucidation. In this study, we have demonstrated that the incorporation of genistein in the diet of transgenic adenocarcinoma mouse prostate model (TRAMP/FVB) mice resulted in a reduction in prostate size and the incidence of poorly differentiated (PD) cancer ensuing in an accumulation of prostates at the prostatic intra-epithelial neoplasia (PIN) stage. TRAMP/FVB prostate cancer progression and the onset of PD cancer were characterized by the activation of acutely transforming retrovirus AKT8 in rodent T cell lymphoma (Akt), phosphorylation of glycogen synthase kinase 3-beta (GSK-3beta), post-transcriptional up-regulation of cyclin D1 and repression of cadherin-1 via snail-1 up-regulation. Incorporation of genistein in the diet significantly inhibited the activation of Akt, restored the activation of GSK-3beta, reduced cyclin D1 levels post-transcriptionally and maintained the expression of the cadherin-1 complex via down-regulation of snail-1. By identifying the Akt-GSK-3 pathway and subsequently its downstream effectors, as targets for genistein chemopreventive action, we have elucidated one possible mechanism by which genistein decreases the proliferative potential, retards cancer progression and maintains the integrity of the prostatic epithelial cells in vivo.